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derived from factor analysis, subscales can be defined and reliability analyses can be performed on the subscales rather than on the total scale. Content validity refers to the extent to which the items adequately sample the different aspects of the construct that are specified in its definition. Previous studies 14, 15 have sufficiently established the content validity of the CCFNI. Examination of the content validity of a questionnaire is a useful antecedent to the study of its construct validity (ie, the ability to accurately measure the abstract concept it is designed to measure). A common way to examine construct validity is to identify item categories by means of factor analysis. With respect to CCFNI, factorial validity has not been firmly established thus far. Leske 10 factor analyzed an aggregate CCFNI dataset of 677 relatives, gathered with the original English-language version of the instrument, and identified 5 factors: need for support, need for comfort, need for information, need for assurance, and need for proximity. Another research team 16 attempted to replicate this structure for the French translation of the CCFNI but failed to find evidence for Leske's 5-factor solution.
In addition to reliability and validity, freedom from demographic influences is also seen as a valuable characteristic of self-report questionnaires, in that scale norms need not continually be adjusted to the population under investigation. 17 Previous studies 18, 19 have suggested that family needs are to some extent related to the relative's age and sex. Female relatives generally report higher need levels than male relatives, and family needs appear to increase with the relative's age. The reported studies, however, investigated only the relationship of overall family needs to demographic variables. A more interesting study would be on the impact of demographics on specific need categories, identified by means of factor analysis.
In this article, reliability and validation evidence on the Dutch translation of the CCFNI are presented. The importance of performing such a validation study lies in the presumption that the translated CCFNI can assess family needs accurately only when the scale is reliable and valid for the population under study. Reliability is explored in terms of internal consistency, and factor analysis is used to investigate construct validity. The relationship between specific need categories and the demographic variables of age, sex, and education level is explored and discussed.
METHOD Sample
Data were gathered from 200 relatives of 120 patients hospitalized at the ICU of University Hospital Gasthuisberg (University of Leuven, Belgium). The family sample (70 men and 130 women) consisted of 60 spouses, 57 adult children, 37 parents, 18 siblings, 12 in-laws, and 15 other relatives. The relatives' average age was 47.92 years (SD, 14.39 years; range, 20-80 years), and they lived an average of 36.92 km (SD, 30.03 km; range, 1-170 km) from the hospital. Of the participants, 14.5% had 6th grade education; 27.0% had 9th grade; 33.0% had 12th grade; and 24.5% had completed higher education.
The group of patients whose relatives participated in the study consisted of 78 men and 42 women with a mean age of 55.05 years (SD, 22.47 years; range, 1-87 years). The patients had a variety of medical conditions and had been in the ICU for an average of 31.94 hours (SD, 19.65 hours; range, 1-72 hours). The hospitalization was elective for only 22 patients, whereas the other 98 patients had an emergency admission.
Instrument
The CCFNI 2 is a 45-item self-report questionnaire that taps the perceived needs of relatives of ICU patients. Items are answered on a 4-point rating scale, ranging from 1 (not important) to 4 (very important).
Procedure
The CCFNI was translated into Dutch and retranslated into English by a native speaker of English. Differences between the original version and the retranslation were discussed to improve the quality of the Dutch translation. Respondents received the CCFNI via the social workers (D.D. and S.V.), who explained the purpose of the study and obtained informed consent.
RESULTS

Factor analysis of the CCFNI
Principal factor analysis was used to investigate the internal structure of the CCFNI. To evaluate the 5-factor structure put forward by Leske, 10 5 factors were extracted, and a Procrustean rotation was performed. The 5 factors together explained 40.58% of the cumulative variation, but Tucker coefficients of congruence (φ) turned out to be largely insufficient*: φ = 0.60 for need for assurance; φ = 0.79 for To talk to the doctor every day 6 (P)
To have visiting hours changed for special conditions 2 (S)
To have explanations of the environment before going into the critical care unit for the first time
A, Assurance and anxiety reduction; C, comfort; I, information; P, proximity and accessibility; S, support. need for support; φ = 0.66 for need for information; φ = 0.38 for need for proximity; and φ = 0.63 for need for comfort. These coefficients suggest that the empirically derived structure insufficiently fits the supposed structure (ie, the one put forward by Leske 10 ). In light of these results, a more exploratory approach was adopted to examine the clustering structure of this instrument and use of varimax rotation. Several criteria can be relied on to determine the optimal numbers of factors. In the data of this study, both the mineigen criterion (retaining all factors with an eigenvalue of 1 or more) and the Scree test 20 supported 5 factors. Table I reveals the rotated factor structure. Factor 1 (explaining 21.01% of the common variance) reflects the need for information. Items with high loadings on this factor relate to the relative's need to have information about the patient's condition, the expected outcome, the medical treatment, and the hospital personnel. Fourteen items have loadings above 0.30 on factor 1, and 10 of these items have loadings exceeding 0.40.
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Factor 2 (explaining 7.24% of the common variance) contains 9 items with loadings >0.30 (of which 7 items have loadings >0.40) and can be labeled "need for comfort." The items reflect the family's personal needs for comfortable furniture, bathrooms, a place to be alone, and a nearby telephone. Surprisingly, 2 items tapping the need for spiritual consultation appear to belong to this factor as well.
Items with salient loadings on factor 3 (explaining 4.51% of the common variance) refer to a variety of resources, support structures, and services that relatives of critical patients can rely on to obtain emotional support or help with financial problems, family problems, and health problems. This factor, on which 9 items have their highest loading (8 items >0.30, 6 items >0.40), is labeled "need for support."
Factor 4 (explaining 3.99% of the common variance) contains mainly items referring to attitudes of the hospital staff and facilities of the unit that reassure the relative and reduce his or her anxiety. Seven items have loadings >0.30 on this factor (of which 4 items have loadings >0.40). The factor is labeled "need for assurance and anxiety reduction."
The fifth and final factor (explaining 3.84% of the common variance) contains 6 items (of which 3 items have loadings exceeding 0.40, and 1 item has a loading above 0.30) referring to the need to visit the patient at any time, to have visiting hours changed for special conditions, and to talk to the physician every day. Taking into account the content of these items, the factor has been labeled "need for proximity and accessibility."
To be able to compare the categorization of items on the basis of the presented factor solution with the categorization put forward by Leske, 10 Table I indicates which item belongs to which factor in Leske's solution. An inspection of Table I reveals that the 5 need categories, identified in the factor solution of Leske, 10 also emerged in this factor solution, albeit with quite different items: need for information (5 overlapping items); need for comfort (4 overlapping items); need for support (8 overlapping items); need for assurance (1 overlapping item); and need for proximity (2 overlapping items).
Scale characteristics
On the basis of the results of the factor analysis, all CCFNI items have been assigned to 1 of 5 subscales (corresponding with the 5 factors). Subscale scores were computed by adding the scores of all items belonging to the subscale. A, Assurance and anxiety reduction; C, comfort; I, information; P, proximity and accessibility; S, support.
*Tucker coefficients are considered sufficiently high when they exceed 0.90.
mean scores and standard deviations of all 5 CCFNI subscales.
As a result of unequal numbers of items, subscales have different score ranges, and their mean scores cannot be compared at an absolute level. For that reason, the mean scores divided by the number of items in the scale are also mentioned. These "item means" suggest the following order of importance: need for information, need for assurance and anxiety reduction, need for proximity and accessibility, need for support, and need for comfort. Table III presents subscale intercorrelations and internal consistency coefficients (Cronbach α, ranging from 0 to 1). Note that the α coefficient depends on the number of items in the subscale, making it easier to obtain higher values with longer scales. Generally speaking, reliability coefficients <0.60 are considered insufficient, 0.60-0.69 marginal, 0.70-0.79 acceptable, 0.80-0.89 good, and ≥0.90 excellent. 6 An inspection of Table III reveals that none of the CCFNI subscales shows insufficient internal consistency. Only the coefficient for the subscale "need for proximity and accessibility" falls within the marginal range, but this may be in part a result of the small number of items in the subscale.
Relationship to demographics
The relationships between the 5 CCFNI subscales and the demographic variables age, sex, and education level were explored. Pearson product moment correlations were used to investigate the relationship to the continuous variable of age, whereas the relationship to the categorical variables of sex and education level was explored by means of multivariate analyses of variance (MANOVAs).
Age. The participants of this study ranged in age from 20 to 80 years. The Pearson product moment correlations reveal a significant association of age with need for comfort (r = 0.16, P = .0259), suggesting that the relatives' need for comfort increases with age. Age was not found to be significantly related to any of the other need subscales: need for information (r = -0.04, ns); need for support (r = -0.08); need for assurance and anxiety reduction (r = 0.09), and need for proximity and accessibility (r = -0.09).
Sex. The sample of relatives consisted of 70 men and 130 women. The MANOVA reveals a marginally significant overall effect of sex (F 5,194 = 2.11, P = .0659) as a result of a significant effect on 4 of the 5 needs, namely need for comfort (F 1,198 = 8.30, P = .0044); need for support (F 1,198 = 7.44, P = .0069); need for assurance and anxiety reduction (F 1,198 = 4.66, P = .0321); and need for proximity and accessibility (F 1,198 = 5.53, P = .0196). No significant effect from the subject's sex on need for information emerges.
The mean scores of men and women on all 5 subscales are shown in Table IV . An inspection of the table reveals that all sex differences are a result of the higher scores of women on the need scales than those of men.
Level of education. In the sample of relatives, 14.5% had 6th grade education, 27.0% had 9th grade, 33.0% had 12th grade, and 24.5% had completed higher education. The MANOVA reveals a significant overall effect of level of education (F 15, 525 = 2.92, P = .0002) as a result of the signifi- The mean scores of all educational levels on the 5 subscales are shown in Table V . An inspection of this table reveals that, for the scales on which significant differences emerge, there is a general trend toward an inverse relationship of level of education with need scores: the higher the relative's level of education, the lower the need scores of that relative. With respect to need for support and need for assurance and anxiety reduction, the scores of relatives in the 2 lowest groups (6th grade and 9th grade) are significantly lower than the scores of relatives in the 2 highest groups (12th grade and higher education). With respect to need for comfort and need for acceptability, differences are more gradual and only both extreme groups differ significantly from each other.
DISCUSSION
The aim of the study was to examine the psychometric properties of the Dutch-language version of the CCFNI. Construct validity, reliability, and relationship to demographics were explored.
Construct validity
To seek confirmation for the 5-factor solution put forward by Leske, 10 a principal factor analysis was performed. As in Leske's dataset, a 5-factor solution appeared to be preferable, but in Procrustean rotation congruence coefficients turned out to be largely insufficient. This means that in these data 
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Critical Care Family Needs Inventory the CCFNI items tend to cluster in a different way than in Leske's dataset. An inspection of the factor solution after varimax rotation reveals, however, that the 5 emerging factors basically represent the same 5 need categories: need for information, need for comfort, need for support, need for assurance and anxiety reduction, and need for proximity and accessibility. Therefore both solutions lead to the identification of 5 similar need factors, albeit with a partly different distribution of the items over the factors. The need categories identified in both factor analyses appear to be somewhat fuzzy; some items are not clear representations of 1 factor. A reason might be that the CCFNI has been designed in an inductive rather than a deductive way. The need statement items were generated from a survey of graduate students in nursing who listed needs of families of critically ill patients whom they had observed and experienced in their practice. Rather than formulated a priori, need categories are allowed to emerge from the data in factor analysis. Items have not been formulated in such a way that they fit in any one a priori defined need category, which may lead to difficulties in assigning some of the items to any one category.
Reliability
The internal consistency of 4 of the 5 subscales is sufficiently high. Only that of the subscale "need for proximity and accessibility" falls within the marginal range. One reason for the lower internal consistency of the latter subscale might be that "proximity and accessibility" refers to a more heterogeneous set of wishes and wants than, for example, "information" or "support." Given that the α coefficient depends on the number of items in the scale, another potential reason is that the subscale consists of only 6 items. If "proximity and accessibility" emerges as a consistent factor in future studies, the problem of marginal internal consistency might be solved by adding items referring to that specific need to the CCFNI item pool.
Relation to demographics
CCFNI family needs were found to be clearly related to the demographic variables studied. Age was positively related to the need for comfort, suggesting that people need more comfort as they grow older. The other need subscales show no significant correlation with age. Significant effect of sex emerged on all needs except the need for information. Women were found to rate the needs higher than men did. A similar effect of education level emerged on all needs except the need for information. The general trend is that the more highly educated people are, the fewer needs they express. The relationship between the CCFNI responses and demographic variables is not unexpected in light of the results of prior studies in the domain, 18 but it necessitates the use of specific norms for specific groups (eg, separate norms for men and women). One need, however, appeared to be independent from demographic influences, namely the need for information. In prior studies and also in the present study, this need has been identified as the most important need of relatives of ICU patients. Apparently, information is of such extreme importance for all relatives that there is little between-subject variation in the scores on the items referring to it.
A possible limitation of the study is that the findings may be slightly biased by the overrepresentation of women in the family sample. However, the disproportionate representation of female relatives is congruent with findings of other research 7, 19, 21 and may reflect the predominance of men as patients.
The results of the present study additionally support the use of the CCFNI as a diagnostic tool in family needs assessment. The study provides a systematic way of assessing the needs of relatives during critical illness. Five need categories appear to be represented in the items, namely information, comfort, support, assurance, and proximity. The resulting subscales are sufficiently reliable and relate in different ways to demographics. The discrepancy between the clustering of items in this study and that in the original study of Leske, 10 however, suggests that neither factor solution really is firmly supported thus far. Future studies should reexamine the internal structure of the instrument by means of both exploratory and confirmatory procedures.
